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II. Some ^marks on the Allowances to he made in 
Jflronomkal ObferVatkns for the ^efraBm 
of the Air, By Dr. Edm. Halley, R. S. S. 
Ajironomer ^yal . With an accurate Table of 
^fraBions. 

^ Jf 7 E R E the Medium of our Air much more ia 
V V Quantity, or the Force of Gravity much 
greater than it is, or in a word, were the Refradive 
Power of the Air much more fenfible than we find it, 
nothing could have been a greater Impediment to 
Difcoveries in Aftronomy : For all Objeds appea- 
ring by Refradion higher than really they are, till 
fuch time as the Laws and Qjiantity of that Re- 
fraclion had been afcertained, it would have been 
impoflible to have been fecure of the true obferved 
Place of any Coeleftial Objed. But as it falls out to 
be fo little, that none but nice Inftruments can per- 
ceive its EflFeds, it was not difcovered to be at all, 
till Bernard Wahhei^s time, about the Year 1500 j 
nor brought to any fort of Rule till Tycho Brake 5 
nor afcertained, till our worthy Trefident made the 
firfl: accurate Table thereof: The C«rt;<? which a 
Beam of Light defcribes, as it approaches the Earthy 
being one of the mofl: perplextand intricate that can 
well be propofed, as Dr. Brook Taylor in the laft 
Propofition of his Methodus Incrementorum has made 
it evident. By this Table it follows that the ratio 
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of the Sine of the Angle of Incidence to that of the 
Refraded Angle, encreafing as th€ Beam approaches, 
makes a very notable difference in the place of an 
Objed near the Horizon t but in Objeds that are 
much elevated, the Refradions become Gnali^nd their 
Differences fcarce exceed a Second per Degree ^ fa 
that they are fufficientiy the fame, as if the Incident 
and Refraded Angles were on the Surface of a Sphere 
of Air of the fame uniform Denfity cLofe ad- 
jpyning to the Eye. 

When therefore the Stars are twenty degrees or 
upwards elevated above the Hori:zon, we may take it 
for granted, without fenlibie Error, that the Sines 
of the true and apparent Diftances from the Vertex., 
are in the fame conMnt r.atio. Hence it will ap- 
pear that the Diftances of all the Stars are feen lefs 
than they really are, in whatever pofition they are 
teken, and that not lefs than a Second per Degree of 
the diftaace -^ that is^, a diftance of 30 degrees^ for 
example, is contraded at ieaft fo many feconds, and 
one of 60 gr. no lefs than a Minute, if the diftances 
be t^ken by an fnftrument that is truly divided. 
So* that when Mr* Hevelzm^ to fhew the exadnefs of 
his Obfervations, brings eight Diftances^ as taken by 
his Sextant^ which exadly compleat the CircJe, both 
in Longitude and Right Afcenfion y the confequence 
is^ really qpite oppofite to his Defign : for if thofe 
diftances were the true ones, they being all con- 
traded by appearing through a refrading Medium^ 
the Sum of the eight differences of both Longitude 
and Right Afcenfion, ought to^ fall ftiort of a whole 
Circle or 56^0 degrees by at Ieaft fix minutes j fo that 
1 am inclined to believe that the fixty degrees of 
Mfci. HeveUu/s Sextant wanted: about a Minute of its 
teie quantity. Such 



( 171 ) 

Such an allowance as this may perhaps be ^ 
proper Expedient to avoid accounting for Refrac- 
tion in coeleftial Obfervations^provided the Objeds be 
nearly parallel to the Horizon, or at a good height 
above it. For all diftances of Stars are contraded 
by Refradion, when they are parallel to the Hori- 
zon, by the fame conftant quantity, be they high ar 
low, that is by about one Second per Degree ^ the 
Chords of the Arches of the real and vifibie diftances 
being always in the fame ratio as is the Sine of the 
Angle of Incidence to that ofthercfraded Angle* 

And this is the cafe wherein the RefraBion of the 
Air does leafl: affed the diftances of the Stars ^ which 
Diftances are ftill more and more contraded, as they 
are nearer toa perpendicular Situation :So that a Dif- 
tance, for Example, of thirty Degrees lofes but half 
a Minute in a horizontal Site j but if the one Star be 
20 degrees high, and the other fifty, it will be lef- 
fened by above three times as much, or by i m. 41 
fee. If the one be go and the other 60 Degrees high, 
the fame diftance will appear lefs than 30 Degrees by 
about one Minute j the difference ftill decreafing as 
the Objeds are more elevated above the Horizon* 
But in all cafes to account for the effed of the Re-^ 
fraBion upon the Diftances of the Stars, requires, be- 
fides fome Trigonometrical Work, the help of the 
afore-mentioned Table, which I here fubjoyn for the 
ufe of the Curious, (uch as I longfince rectivedit 
from its Great Author; it having never yet, that I 
Imow of, been made publicL 
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Tahufa ^efraBionum Siderum ad Ahitudines^ 

a^parentes. 
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